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Foreword—Historically, the supportability aspects of software have been given a very low priority in the overall
program requirements. This was particularly prevalent during the acquisition phase, where funding and timing
constraints were usually the top priorities. The result was inadequate product supportability, inadequate support
funding, lack of good field data, and no meaningful analysis and optimization of possible support alternatives.

In order to alleviate these historical concerns, this document presents a top-level structured overview of an overall
software support concept and the information associated with it. This document was developed by the
Supportability Subcommittee of the Society of Automotive Engineers (SAE) G-11 Reliability, Maintainability,
Supportability, and Logistics (RMSL) Software Committee (G-11SW). G-11SW and its different Subcommittees
plan to develop several more detailed reports that together will form an integrated task guide for analyzing software
supportability concerns, developing a software support concept, and acquiring/conducting software support task
activities within the context of the system integrated logistic support process. The SAE G-11 RMSL Division has
several other Committees that are developing system level standards and guidelines that will reference the
software supportability reports as applicable. The United Kingdom Ministry of Defence efforts such as
documented in reference [DEFSTANO0O60] and the United States military standards and handbooks related to
references such as [MILHDBK347], [MILPRF49506], and [MILHDBK502] serve as source material for this effort.

Development of this document has required dedication by a few participants and extended review by a wider
audience of potential users. The professionalism of all these individuals and the support they received from their
companies, governments, and other organizations is gratefully acknowledged.

Abstract

This document provides a framework for the establishment of a software support concept related to the support
and supportability of both custom-developed and Off-the-Shelf (OTS) software. This document provides
information needed to understand the support aspects that should be covered by a software supportability
program.

This document has general applicability to all sectors of industry and commerce and to all types of equipment that
contain software. The target audience for this document includes software acquisition organizations, logisticians,
developers, supporters, and customers. This document is intended to be guidance for business purposes and
should be applied when it provides a value-added basis for the business aspects of development, use, and
sustainment of support-critical software.
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1. Scope—This SAE Recommended Practice provides a framework for the establishment of a software support
concept related to the support and supportability of both custom-developed and Off-the-Shelf (OTS) software.

This document complements SAE AIR 5121, JA1004, and JA1005 by providing information needed to
understand the support aspects that should be covered by a software supportability program. It should be
noted that particular information indicated here should not be considered a complete list of all aspects of the
support concept. In particular, the information should not be confused with a list of data elements.

This document has general applicability to all sectors of industry and commerce and to all types of equipment
that contain software. The target audience for this document includes software acquisition organizations,
software logisticians, developers, supporters, and customers. This document is intended to be guidance for
business purposes and should be applied when it provides a value-added basis for the business aspects of
development, use, and sustainment of support-critical software.

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. Unless otherwise indicated, the latest version of SAE publications shall apply.

2.1.1 SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE AIR 5121—Software Supportability - An Overview
SAE JA1004—Software Supportability Program Standard
SAE JA1005—Software Supportability Program Implementation Guide

2.1.2 OTHER PUBLICATIONS

[DEFSTANO060] Defence Standard 00-60, “Integrated Logistic Support,” (Part 3) “Logistic Support
Analysis Application to Software Aspects of Systems,” Issue 2, March 31, 1998.

[[EEE1219] IEEE Standard 1219-1998, “IEEE Standard for Software Maintenance.”

[1ISO12207]ISO Standard 12207, “Information Technology - Software Life Cycle Processes,” August 1, 199¢

[MILHDBK347] MIL-HDBK-347, “Mission-Critical Computer Resources Software Support,” May 22, 1990.

[MILHDBK1467] MIL-HDBK-1467, “Acquisition of Software Environments and Support Software,”
November 19, 2002.

[MILHDBK502] MIL-HDBK-502, “DOD Handbook Acquisition Logistics,” May 30, 1997.

[MILPRF49506] MIL-PRF-49506, “Performance Specification Logistics Management Information,”
November 11, 1996.

[PEERCY1] “Assessing Software Supportability Risk: A Minitutorial,” IEEE Computer Society, Proceedings
of the Conference on Software Maintenance, 1987, September 21-24, 1987.

[PEERCY2] “A Software Maintainability Evaluation Methodology,” |IEEE Transactions on Software
Engineering, 7 (1981), 4, pp 343-352.

[SEICMM] Paulk, M., Curtis, B., Chrissis, M., Weber, C., “Capability Maturity Model for Software, Version
1.1,” CMU/SEI-93-TR-024, Software Engineering Institute, February 1993.

Documents

Full document details: SAE JA1006_201205


http://www.avadocuments.com/doc/sae-ja1006-201205
http://www.avadocuments.com/doc/sae-ja1006-201205

SAE JA1006 Reaffirmed MAY2012 Page 4 of 17

3. Software Support Concept—Any attempt to achieve supportable software requires the definition of a
software support concept, that is, a strategy or model for how software support of a system is to be
accomplished, including the locations, activities, facilities, and resources that will be required. Software
supportability should be addressed as an inherent aspect of the major development processes (e.g., project
management, engineering, configuration management, quality engineering, and integrated logistics support).

This section describes a framework of major elements that should be addressed by a software support
concept. This framework provides the guidance from which a concept can be derived for specific software
applications. Emphasis and inclusion of elements of the framework will depend on many factors, and the
intention is that the framework is easily tailorable for different application domains and scalable in its use.
Software items that have significant support requirements should be covered by a support concept.

Project management should address software support concerns in reviews and the transition of software from
development to support. Design for supportability requires appropriate engineering processes to architect the
software so it can be easily modified when changes are required. Configuration management should be a
process that easily transitions from development into support. This requires that configuration management
processes for software and hardware components are integrated and linked to the logistics activities of product
packaging, handling, delivery and installation, and problem reporting. Quality engineering should ensure that
planned supportability characteristics are designed into and can be maintained throughout the life of the
software product. Development evaluations should provide evidence that adequate characteristics have been
designed into the software. Integrated logistics support should ensure that software support concerns are an
inherent part of system support.

This document identifies three main elements that taken together, form the overall concept of software support:
Support Profile, Support Functions, and Support Classes, as illustrated in Figure 1. The three main elements
are briefly summarized in this section and described in more detail in the following sections.
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FIGURE 1—SOFTWARE SUPPORT CONCEPT
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3.1 Support Profile—Covers the overall understanding about how software support should be addressed. The
Support Profile consists of three distinct aspects:

a. Support Level—The different (generic) sites where support will be carried out, their capabilities,
resources, and overall role in the support process.

b. Support Agent—The generic roles taken by organizations and groups of people that are involved in
software support, and the responsibilities and information they require.

¢. Support Scenarios—The individual tasks required to carry out all support processes, their
interrelationships and sequencing and the people, organizations, resources, and infrastructure
required to carry them out.

3.2 Support Functions—Refers to the different activities required to be carried out during the software’s
operational use. Within this approach, software has three distinct, but closely linked, functional support areas:

a. Operational Support—The support activities required by users and operators of the software during
application use;

b. Logistics Management Support—The support activities required to establish or restore the operational
capability of the software or to provide distribution and control of an upgraded software product; and,

¢. Modification Support—The support activities required to modify the software under controlled
conditions to correct defects, upgrade performance capability, and adapt to environment changes.

3.3 Support Classes—Cover the main quality characteristics of the major factors affecting software supportability.
In principle, three factor classes are identified:

a. Processes—The inherent quality characteristics of the support processes that affect the capability to
accomplish the required support functions;

b. Product—The inherent quality characteristics that are designed into the software product that affect
the capability to accomplish the required support functions; and,

c. Environment—The inherent quality characteristics of personnel resources, support systems, and
physical facilities that affect the capability to accomplish the required support functions.

4. Software Support Profile—The software support profile is driven by the location of support services (level),
by the various types of personnel or organizations that conduct support activities (agents), and by the different
sequences of activities and associated resource requirements that are needed to achieve the required support
functions (support scenarios).

4.1 Software Support Level—Four categories (Organization/Field, Intermediate, Depot, and Vendor) can be
used for the delineation of where software support is performed. Each of these different levels would typically
accomplish different support tasks, but there can be various combinations of levels (including elimination or
merging) depending on the application. Other terminology may be more appropriate for commercial
applications but the descriptions would be similar.

41.1 ORGANIZATION/FIELD LEVEL—This support level corresponds to the site where the software is actually used
and is oriented mainly towards operation/servicing and basic recovery. Only in extremely rare cases would
this level resort to modification, with the exception of relatively trivial programs. The staff required for this
level would usually require only elementary computer-and/or software-related skills.

The definition of this level encompasses all organizational aspects of the location, such as a description of
the activities to be carried out and the operational procedures to be followed. Resource requirements would
also be included, covering such aspects as user manuals, support equipment, and staff numbers and skill
levels. If necessary, these requirements would be complemented by the identification of the means required
to comply with these prerequisites (e.g., training courses).
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41.2 INTERMEDIATE LEVEL—This support level corresponds to a site that is oriented mainly towards providing
support for operational purposes (e.g., user queries, hot-line), inter-organizational support (e.g.,
management of computer networks) and limited modification activities (e.g., parameterization of software,
mission data preparation). Staffing at this level would require more experienced personnel in computer
operation, including extensive training in the software products being supported.

Apart from the site-specific information, it is important to identify applicable software support activities and
the relationships of these activities to activities at other support levels. Configuration information is very
important as it is necessary to know the build version of the software and associated platforms at operational
sites. The limitations or constraints imposed by the operational sites (e.g., maximum turn-round time) might
severely limit the quality of the provided service, unless this is properly addressed during software
development.

41.3 DEePOT LEVEL—The Depot Level corresponds to some central location with many resources, and is usually
oriented towards the full-scale modification of software, though it would also coordinate the work of the
intermediate sites and provide the working interface to the vendor. Only in exceptional cases (e.g., in case of
safety-critical situations) would operational problems be handled directly. The staffing at this level would
typically include software engineers and computer scientists with an extensive knowledge about the software
and system being supported.

This central site should have available all information about the supported product(s), including the full
design documentation. Moreover, it would have all the necessary means (skilled staff, host and target
computers, hot benches, etc.) to investigate and fully solve problem reports, or introduce new functionality in
the existing software and release it for distribution to operational sites.

41.4 VENDOR LEVEL—A Vendor (in many cases, the Original Equipment Manufacturer or Software Developer) is
also an alternative location for full-scale modification of software, both for developmental and non-
developmental items. The Vendor Level is usually the selected level for outsourcing modification support,
either due to its cost, need for very specialized skills, or even because the organization supporting the
software does not have an in-house Depot Level. The roles and skills provided at the Vendor Level are
similar to those of a Depot, but this level is characterized by being a separate source such as a contractor
who will take care of the necessary support details. Usually, contractual arrangements are necessary that
not only define payments for Vendor Level support, but also responsibilities and liabilities in the event of
failure to meet support performance requirements.

4.2 Software Support Agents—The personnel and specific organizational entities (agents) that facilitate or
conduct support functions are basic to the Software Support Concept. Though variants and combinations are
always possible, depending on their roles and responsibilities, the support agent is usually either a customer
(i.e., support services are provided to this agent) or a Supplier (i.e., support services are conducted by this
agent). Customers may be categorized as Buyers of the services and Users that actually receive the services.
Supplier agents may be categorized as Supporters or Vendors. Supporters provide special purpose services
to the customer that usually are visible and capable of being influenced by the Customer. Vendors provide
more standard (e.g., Off-the-Shelf) products and services to the Customer that are not as easily influenced by
the Customer. Support agents include both the organizations and the type of people working within those
organizations in their individual roles. On occasion, the Customer and Supplier may be the same. There may
be many support agents, roles may be partially shared, and their titles may be very application dependent.
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